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1.
TESTS OP FAN BLOWERS.
INTRODUCTION:
The centrifugal fan or exhauster as ordinarily con-
sidered consists of a number of blades fixed to arms rotating
on a shaft at high speeds. The width of the blade is parallel
to the axis of the shaft. These blades are inclosed in a spiral
shaped casing. Fans are built to deliver large or small volumes
of air at pressures varying from .5 to 20 ozs., according to
the use for which they are designed. Thus a fan for heating
or ventilating purposes is designed to deliver air in large
quantities at a low pressure, while for forge shops, cupolas,
mechanical stokers etc., fans are designed to deliver small
quantities at high pressures.
CLASSIFICATION:
Fans and exhausters may be classified as follows :-
(1) Volume Blowers.
(2) Volume Exhausters.
(3) Steel Pressure Blowers.
(4) Steel Plate Blowers and Exhausters.
(5) Sirocco Blowers.
VOLUME BLOWERS.
Volume blowers are designed to deliver large volumes
of air at pressures from 2 to 10 oz. They have a wide casing
and large discharge pipe. The blades are generally 6 to 8 in
number and are bent backwards. They are sometimes of equal
width the whole length, though more often, they taper towards the
%
outer edge. But one driving pulley is used. They are mounted
on adjustable bed plates, and may be directly connected to the
engine or motor if the speed desired is not to great.
VOLUME EXHAUSTERS.
.
This type is in construction very similar to the volume
blower, except that there is but one inlet, and that the shaft
is overhung in two bearings both bein~ on the opposite side of
the casing from the inlet. The bearings are supported by ped-
estals and have the driving pulley between them.
STEEL PRESSURE BLOWERS.
The steel pressure blower is of a type designed to
deliver small quantities of air at high pressures. Pressures
of 20 oz. may be produced. These blowers are used for cupolas,
forges, etc. To obtain a high pressure and deliver a small
quantity of air pressure blowers are built with small widths of
blast wheels as compared to their diameters. The blades vary
in number from five to eight, and are curved backwards to allow
the air to leave easily and without noise, when running at high
speeds. The blades are wider at the inner ends than at the outer
ends
.
The pressure blowers made by the B. P. Sturdevant Co.
have six large blades and from 12 to 18 smaller ones of about
l/2 the length of the larger ones. The large blades are riveted
to the arms, cast on the hub, and carrj'' conical side plates,
extending from the inlet to the outer circumference of the
wheel. The small blades are placed between the large ones and
are riveted to the side plates. The casing is always of a spiral
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shape arid is made of cast iron. The shaft is of steel and is
generally supported by 2 large ring oiling "bearings. The bear-
ings are supported by pedestals either cast on the casing or
bolted to it. (Both one and two driving pulleys may be used).
The pressure blowers are mounted on adjustable bed plates but
can not be directly connected to engine on account of the high
speeds at which they run.
STEEL PLATE PLOWERS AND EXHAUSTERS.
These blowers are made to furnish large volumes of
air at low pressures, and are used for heating and ventilating
purposes. The outer casing is spiral shaped and made of steel
plate riveted to angle irons. There are from 8 to 12 blades,
sometimes straight and sometimes curved back at the tips. These
fans are nearly always run by a direct connected engine running
from 100 to 300 revolutions.
THE SIROCCO BLOWER.
This type of fan is used very much in mines. The
blades are very numerous and curved forward in the direction
of rotation. Their measurements in a radial direction are very
small as compared to the diameter of the fan, while in an axial
direction they are large. The diameter of inlet and outlet
pipes practically the same as the diameter of the fan. While
these special features disagree with the ordinary ideas of fan
building, tests which have been made, proove that the volume of
air discharged per revolution is greater than that of the or-
dinary type of fan.
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PRELIMINARY REMARKS.
The following tests were made by the writers on fans
in use in trie Engineering Department of the University of
Illinois.
OBJECT
.
This series of tests was made on fans in actual opera-
tion. The obj ect of these tests was to determine the capacity
of the different fans to deliver a given quantity of air at cer-
tain pressures, with different openings of discharge pipe. The
power to drive the fans was also determined and finally the
efficiencies were figured. From the resultsof these tests, the
best possible conditions were found under which a given volume
of air could be moved or a given pressure produced. To determine
these conditions the following things were found: first the pow-
er to run the fan, second, the volume of air delivered, third,
the pressure of air delivered, and fourth, the theoretical power
required to run the fan. Curves were plotted showing how the
pressure, volume, power and efficiencies varied at different
speeds of the fan.
TEST NO. T.
BUFFALO VOLUME BLOWER NO. 8.
The following is a brief description of the structural
details of this blower. It consist of an outer cast-iron shell
carrying the bed plate and discharge opening. Two side plates
which contain the inlet are bolted to this outer shell. The
pedestals carrying the ring oiling bearings are in turn bolted
to these side plates. There is but one driving pullejr. The
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Wl1 ti » X has five wrought iron spoken, "bent backward at their outer
end. s
,
each carrying a blade, which is also bent backwards mak-
mg d total curvature backwards of about three inches. The
WilCCl is strengthened by two conical side plates extending en-
tirely around the wheel and bolted to the spokes .
f A "D T T? I~\~U* T> THinrTTO TAMOi A nUS Us! D 1HuLIi h 1 Vn b •
XTa A /n»Vi + f a f a 1xielgn o. 9 10 Zcil j 48 in.
i>engiiii, xoiax, 47.5 in.
w l a (5Ji , tot -i±
,
40. in.
Diaine&er 01 runey, 8.5 in.
wiuuii oi puxxey, 7.5 in.
im o oi d x ao. e s
,
5.
•
Size of blades, 11 in.x9 in.
Area of blades, 88 sq. in.
Diam. of outlet (outside of flange) 16.5 in.
Diara. of outlet (inside of flange) 13.0 in.
Area of outlet, 132.7 sq. in.
Diara. of inlet (pulley side) 13.5 in.
Area of inlet (pulley side, net) 86.4 in.
(The area of pulley was subtracted
as it obstructed the opening)
Diara. of inlet (opposite side) 13.5 in.
Area of inlet (opposite side), 119 sq. in.
Ratio Area of inlet «
Area of Ou£le"t
1.56
Diam. of shaft, 1.75 in.
Length of Bearings, 9 in.

6.



BAPPARATUS
.
The general arrangement of apparatus is shown in photo
page 6 f The fan was driven directly by a belt from a 60 H.P.
Ideal Engine. The ratio of revolutions of the fan to the revo-
lutions of the engine was 6.75 to 1. The outlet of fan was
fitted with a galvanized iron pipe, 12 feet long of a diameter
such as to just fit the opening. A sliding gate shown in photo
/ , page 6 > was attached to the end of the pipe. By means
of this gate the discharge could be varied, according to the
conditions under which the experiment was run. Crosby Indicators
were used to find the indicated H. P. A hand speed counter was
used to find the R. P. M. of the engine and the R. P. M. of the
fan were calculated from the velocity ratio and R. P. M. of
engine. Measurements of the pressure and velocity of air were
taken at a section of the pipe a distance of 6 feet from the
discharge opening of the fan. The pressure of the air was taken
with a U shaped water gage of l/4 in. glass tubing of such a
length as to allow for a reading of 15 inches of water. One end
of the gage was connected by means of a rubber tube to a nipple
soldered to the side of the deliver}/- pipe, while the other end
was open to the atmosphere. The scale attached to this gage
was graduated in ounces and tenths of ounces. For measuring
the velocity of the air in the delivery tube, a combination
pressure and Pitot tube, shown in figure ) , page 7 , was used.
Readings of the velocity were taken at various points over the
cross-section of the delivery tube, by having 2 velocity tips,
one which could be moved across the diameter of the tube in a
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horizontal direction and the other In a vertical direction. The
water gage was similar in every respect to the pressure gage
with the exception that the scale was graduated in inches in-
stead of in ounces. The velocity tips mentioned above are shown
in figure / , page 1 . They consist of a Pi tot tube and a
straight pressure tube to which a circular wooden guide is a
attached. These tubes are also of 1/4 in. glass tubing. They
are wired together and attached to a thin flat stick to give
them strength. As in the pressure gage rubber tubing was used t
to connect these tubes with the water gage. The purpose of the
small wooden guides was to do away with the error, which enters
because of the fact that air flowing across the end of a plain
tube, causes an induction, a vacuum often being recorded, where
an actual pressure exists. The pressure in the arm of the water
gage connected with the pressure tube will be due to the com-
pression of the air only, while the pressure in the arm connected
to the Pitot tube will be due to the pressure of the air and the
velocity together. Hence the reading of the gage will give the
velocity of the air in inches of water alone. The velocity tips
were held in place by inserting them through openings cut in
wooden blocks, which were wired over holes cut in the delivery
tube. The Pitot tube was placed so as to always face the cur-
rent .
METHOD.
GENERAL OUTLINE OP TEST ;
-
In this experiment the quantity of air discharged was
varied, thus producing a change in the pressure and power re-
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quired to run the fan. This was done by changing the position
of the gate at the end of the delivery tube. Thus the gate was
placed at full, 3/4, 1/2, 1/4 and zero opening and readings
were taken, with speed of engine varying from about 75 to 300
R. P. M.
SPEEDS
;
The speeds of the engine were varied by means of a
throttling valve placed in the steam lire. As the governor did
not act under 300 R. P. M. it was not necessary to block it out.
HORSE POWER:
To obtain the I. E. P., Crosby Indicators were used,
one on the head end and one on the crank end, the total I. H. P.
being the sum of the two H.P. To obtain the K.P. to run the
fan, a brake test was run on the engine and belt and efficiencies
of the apparatus at speeds of the engine from 75 to 300 R.P.M.
were plotted in a curve, shown on page I I . Thus the H.P. to
run the fan at any revolution could be found by multiplying the
I.H.P. at that speed by the efficiency of the apparatus at that
point.
ORDER OF TAKING READINGS:
The gate of the delivery tube was placed first at full
opening. Then the engine was brought to full speed of 300 R.P.M.
and allowed to run for a time to be sure of getting constant
results. Then the indicator cards and speeds of fan and engine
were taken. At the same time the pressure and velocity gages
were read. Next the speed of the engine was reduced and the
same readings were again taken. This was continued until speed
of the engine had been reduced to about 75 R.P.M. These opera-
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tions v/ere repeated for the remaining openings, 3/4, l/2, 1/4
and zero.
TMPERATURE AND BAROMETKR READINGS:
Temperature readings were taken every 30 minutes at
the end of the delivery pipe and the average of these results
was taken as the temperature for the test. The average "barom-
eter reading for the day on which the test was run, was taken as
the barometer reading for the test.
CALCULATIONS
•
ACTUAL H.P.
As was previously explained the actual H.P. was cal-
culated from the areas of indicator cards and the formula:
K.P. = PLAN , where P is the Mean Effective Pressure, in lbs.
33000
per sq. in., L is the length of the stroke in feet, A is the
piston area in sq. in. and N is the number of revolutions per
minute and 33000 is a constant.
H.P. TO RUN PAN:
The H.P. to run fan, also described previously, was
found by multiplying the actual H.P. lay the efficiency of engine
and belt at that particular speed.
PF.ESSURE:
The pressure was read directly from the gage in ounces
instead of inches of water. The calculations for reducing in-
ches of water to ounces pressure are as follows:
1 lb. pressure corresponds to 2.304 feet of water.
16 oz» pressure corresponds to 27.648 inches of water.
1 oz. pressure corresponds to 1.727 inches of water.
I
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Thus a pressure of one ounce corresponds to 1.727 inches of water.
VELOCITY:
The velocity of the air in the pipe was calculated
by means of the formula in Vol 123 of the P. I. C. E. deduced
"by Herman and Gilbert. If air flows directly against the mouth
of a tube, connected to a gage measuring the pressure produced
by the velocity, the pressure h in feet of air due to a velocity
of V ft. per sec, is hs v£. (1)
2g
If h is expressed in inches of water as it was measured, the
relative densities of the water and air at the time of the ex-
periment must be taken into consideration.
Let h - pressure in ft. of air.
i a pressure in inches of water.
T a absolute temperature in degrees F.
b s height of barometer in inches mercury.
Then since PV - RT or PV
=
53.2 T. for one pound of air at at-
mospheric pressure measured by the barometer, we get the follow-
ing relation between h and i:
h - 3.91 ixT (2)
b
"
Substituting this value of h in equation (1) we get:
_V
2b
251. 7T
i - (3)
V = ""i 251.7J
I
b
or 1 xTxi (4)
When T - 60°, and b z 30"
V 251.7 x 521 x i =
-^4365 x i.

VOLUME
:
The volume of air delivered per second was found by
multiplying the average velocity of the air in feet per second
by the area of the pipe in sq. ft. The method of obtaining the
average velocity was as follows: The pipe was divided into
three equal areas, thus,
Pour readings were taken in each area,
and the average of these readings was
taken as the velocity in that area.
The velocities in the other areas were
found in a similar manner, andthe mean
of all of these velocities was taken as
the average velocity in the pipe.
The amount of air discharged per H. P. sec. was found
by dividing the discharge in cu. ft. by the H. P. required to
run the fan at that velocity.
THEORETICAL H.P.
The following formula which was deduced by Carpenter
for determining the theoretical H.P. of fans was taken from
Vol. 10, Heating & Ventilation.
M = Work of fan in moving a given weight of air through a
height or head, equal to the pressure head plus the
velocity head.
W - Weight of air delivered per sec.
h s Sum of pressure head and velocity head in feet of air at
delivery pressure.
Then, M = Wh
H.P. = M
550
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EEEICIENCES:
The efficiency of the fan is the ratio of the Theo-
retical H.P. to the H.P. to run the fan. The efficiency of the
apparatus is the ratio of the Theoretical H.P. to the actual
I.H.P.
TEST MO. 2.
BUFFALO VOLUME BLOWER HO. 6.
The general description of this fan is the same as
that of the fan in Test No. 1., except that this fan has no
pulley, "being direct connected to a 5 H.P. A. C. Motor, running
at 1800 R.P.M. The following is a table of the principal dimen-
sions.
Height, total, 37 in.
Length, total, 38 in.
Width, total, 12.5 in.
Diam. of "blast wheel, 22 in.
Width of "blast wheel, 7.5 in.
No. blades, 5.
Size of "blades,
.
7.5 in. x 7 in.
Area of blades, 32 sq. in.
Diam. of outlet (Outside of flange) 11.5 in.
Diam. of outlet (inside of flange)n 9.5 in.
Area of outlet, 71 sq. in.
Diam of inlet (motor side) 10.5 in.
Area of inlet (motor side) 26.5 sq. in.
Diam. of inlet (other side) 10.5 in.
Area of inlet (other side) 57.5 sq. in.
•
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Photo No I
Buffalo Blower No6
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Ratio, Area of inlet 1.18.
Area of outlet
Diam. of shaft, 1.5.
,
Length of "bearings, 8 in.
APPARATUS.
The general arrangement of apparatus is shown in photo
2 page II. The fan was direct-connected to a F H.P. A. C.
Motor. The motor ran at a constant speed of about 1805 R.P.M.
The pressure and velocity gages were attached to the delivery
tube at a distance of about 18 inches from the fan. A watt-
meter was used to determine the power supplied to the motor. A
hand speed counter was used to find the number of revolutions of
the fan. The same pressure and velocity gages described in
proceeding test were used.
METHOD.
GENERAL OUTLINE' OS1 TEST;
This fan delivered air to 18 forges, in the Porge
Shops of the Engineering Department of the University of Illinois.
As the motor running the fan was a constant speed motor, it was
impossible to vary the speed of the fan so the test was run with
discharge opening varying from full to zero opening. These
openings were effected by opening or closing the valves in the
forges.
HORSE POWER:
The H.P. to run the motor was found by first reading
the watts with a wattmeter, and then from the relation 746 watts
equals one H.P. transferring the watts to H.P. To obtain the
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H.P. to run the fan, the H.P. supplied to the motor was multi-
plied by the efficiency of the motor.
ORDER OF TAKING- READINGS:
Readings of pressure, velocity of air in pipe, and
K.P. supplied to the motor, were taken with opening of di scharge
varying from full opening to zero opening. Enough time was
allowed between readings to let the air in the pipe to become
steady in velocity.
TEMPERATURE AND BAROMETER READINGS:
These readings were taken in the same manner as in
the test of blower No. 8.
CALCULATIONS.
ACTUAL H.P.
The H.P. of the motor was calculated from the watts
read from the wattmeter by the formula, 746 watts = 1 H.P,
H.P. TO RUN PAN:
The H.P. to run the fan was found by multiplying the
actual H.P. by 87,€, the efficiency of the motor.
The Pressure, Velocity, Volume, Theoretical H.P. and
efficiencies were figured exacts as in Test No. 1.
TEST NO. 3.
BUFFALO HEATER.
This fan has an outer casing of 1/8 in. sheet iron.
The general dimensions of these casing are given in the folD ow-
ing table. It has but one inlet. The discharge pipe is of gal-
vanized iron. The fan is direct connected to a vertical steam
engine of about 10 H.P. The engine is mounted on a cast-iron

Photo No
3
Buffalo He at e r

21.
sub-base. The fan was supported by two ring oiling bearings.
The fan was used for heating and ventilating the new Mechanical
Engineering Laboratory of the University of Illinois. The wheel
has 6 spokes each carrying a blade, the blades being slightly
bent backwards at the outer edges. The wheel is strengthened by
two conical side plates extending entirely around the wheel and
bolted to the blades.
TABLE OE DIMENSIONS.
Height, total, 7'-9".
Width, total, 3»-2".
Length, total, of t n8 '-3"
.
Diam. of blast wheel, 6»-0".
Width of blast wheel, 2'-9".
No. of blades, 8.
Size of blades, 2 , -9"xl'-8".
Area of blades, 501 sq. in.
Size of outlet. 3 l -2"x3 , -2".
Area of outlet, 10 sq. ft.
Diam. of inlet, 4'-0".
Area of inlet, 10 sq. ft.
Ratio, Area of inlet
,
1.
Area of oullel
Diam. of shaft, 3".
Length of Bearings, 10".
APPARATUS.
The general arrangement of apparatus is shown in
photo 3 » page 20. Measurements of pressure and velocity were
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taken at a distance of about 8 feet from the discharge opening
of the fan. The large discharge pipe has attached to it a
number of smaller pipes leading to the different parts of the
building. The discharge of air was varied by opening or shutting
these pipes.
Crosby Indicators were used to measure the total H.P.
to run the fan. The actual H.P. to run the fan was found by
multiplying this H.P. by the efficiency of the engine.
ORDER OP TAKING- READINGS:
The order of taking readings was the same as ir Test.
No. 1. for the different discharge openings.
TEMPERATURE AND BAROMETER READINGS:
The temperature and barometer readings were also taken
as in the previous tests.
CALCULATIONS.
THE ACTUAL H.P.
The actual H.P. was calculated from the indicator
cards in the manner described in Test No. 1.
H.P. TO RUN PAN:
This H.P. was calculated by multiplying the actual
H.P. by .98, the efficiency of the engine.
THEORETICAL H.P., VELOCITY, PRESSURE, VOLUME OF AIR DISCHARGED,
EFFICIENCIES, ETC:
These were all figured as described in Test No. 1.
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TEST NO. 4.
WATER RATE TEST OE ENGINE ON FAN NO. 3.
OBJECT
.
The obj ect of this test was to determine the steam
consumption per H.P. of the engine connected to fan in test No.
3., at ordinary running speed and at maximum speed.
METHOD:
The method in each case consisted of running the engiBe
at constant speed for one hour, and measuring the steam used
in that time. A number of indicator cards were taken during
the hour, and the average H.P. figured from these cards was
taken as the H.P. developed by the engine. The steam used was
measured by running the exhaust steam into the heating coils
connected with the heating apparatus and there condensing it.
It was then piped into a tank and weighed.
DIMENSIONS OE ENGINE:
Stroke, 6 in.
Diam. of cylinder, 6 in.
Size of piston rod, 1 in.
APPARATUS:
The apparatus consisted of tv/o Crosby Indicators and
a scales to weigh the condensed steam.
CALCULATIONS:
The IT. P. was calculated as in the preceeding test.
The Steam per H.P. was found by dividing the total
steam condensed by the average H.P. developed.
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TEST NO. I.
BUFFALO BLOWER 110. 8,
FULL OPENING OF DISCHARGE PIPE.
TABLE NO. I.
R.P.M. R.P.M. Press. Yel. Head Vel. of Air Vel. fan Cu.Ft . air
of of in in inches in feet Tips in Discharged
ing . Fan
.
Ozs. of water per sec. ft ./sec
.
per sec.
70 Aft A 0.05 .27 34.2 59.2 ox •
148 998 0.10 .46 44.7 121 .
5
66.7
192 1337 . 175 1.8 88.4 lo3 . 5 132. •
232 1565 0.25 2.04 94.2 191.0 140 • 5
260 1752 0.30 3.1 116.1 214.0 173 .
292 1970 0.31 3.7 126.9 240.0 189 .
1
Cu. Ft. of Air I.H.P. H.P. to H.P. to Eff. of Eff. of
Di s charged drive move fan. fan and
per H. P. fan. air. engine
.
per sec.
41.1 1.48 1.24 .17 13.7 11.5
19.9 3.80 3.36 .38 11.3 9.85
14.2 10.30 9.3 2.65 28.5 25.7
10.3 15.03 13.6 3.24 23.8 21.6
16.6 28.9 26.3 5.9 22.4 20.4
5.3 38.6 35.5 7.5 21.1 19.4
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TEST NO. I.
BUFFALO BLOWER NO. 8.
3/4 OPENING OF DISCHARGE PIPE.
TABLE NO. 2.
R.P.H. R.P.M. Press. Vel . Head Vel. of Air Vel. fan Cu.Ft.air
of of in in inches in feet Tips in discharged
Eng . Fan
.
Ozs. of water. per sec. ft ./sec
•
per sec.
100 675 0.5 .3 36.05 82.3 53.
7
168 1134 1.25 .76 57.4 138.5 85 .
5
212 1431 2.0 1.20 72.1 174.1 107. 1
244 1648 2.6 1.46 79.6 200.8 118.8
272 1835 3.1 2.2 97.6 224.0 145.5
300 2025 3.8 2.44 103.1 246.8 153.5
3u. Ft. of Air I. H.P. H.P. to H.P. to Eff. of Eff. of
Di scharged drive move fan. fan and
per H.P. fan. air. engine
.
per sec.
24.9 2.5 2.15 .58 27.1 23.2
12.7 7.56 6.74 2.33 34.6 30.8
7.7 15.4 13.95 4.7 33.7 30.5
6.32 20.57 18.7 6.56 35.1 31.8
5.71 28.0 23.5 10.2 40.1 36.4
5.02 33.25 30.6 12.9 42.2 38.6
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TEST NO. I.
BUFFALO BLOWER NO. 8.
l/2 OPENING OF DISCHARGE PIPE.
TABLE NO. 3.
R.P.M. R.P.M. Press. Vel. Head Vel. of Air Vel. fan Cu.Pt. air
of of in in inches in feet Tips in Discharg
Eng . Pan
.
Ozs. of wat er
.
per sec. ft ./sec. per sec
96 647 .7 .21 30.2 79.1 45.
136 920 1.3 .275 34.5 112.2 51.6
188 1270 2.5 .55 48.8 155.0 71.5
240 1620 4.0 .81 59.2 197.8 38.2
280 1890 5.6 1.17 71.2 230.8 106.1
300 2025 6.6 1.41 78.1 247.8 116.0
Ju. Ft. of Air I. H.P. H.P. to H.P. to Eff. of Eff. of
Discharged drive move fan. fan and
per H.P. fan. air. engine
.
per sec.
20.8 2.55 2.17 .6 27.6 23.5
12.4 4.84 4.14 1.06 25.6 31.9
9.45 9.40 8.45 3.32 39.4 35.4
5.5 17.75 16.01 6.34 39.6 35.6
4.78 24.4 22.2 10.8 48.8 44.2
4.42 28.8 26.2 14.0 53.4 48.6
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TEST NO. I.
BUFFALO BLOWER NO. 8.
1/4 OPENING 0? DISCHARGE PIPE.
TABLE NO. 4.
R.P.M. R.P.M. Rress. Vel. Head Vel. of Air Vel. fan Cu. ft. air
Ul Ol m in lllCJxlcS in i e e u lips i
n
x»i s Ciiargea.
-Eil.it> . J? All . Wet t?" . per ssc
•
P+ /a art per sec
•
f D Oil 7. 1 1. X on r ox
1 9R RA*> 1 . 't 4^ R
164 1108 2.5 .325 37.5 135.0 55.9
200 1350 3.7 .35 39.0 164.8 58.1
252 1700 5.8 .375 40.3 207.5 60.1
296 2000 8.0 .47 55.1 244.0 82.1
Ju. Ft. of Air I.H.P. H.P. to H.P. to Eff. of Eff. of
Discharged drive move fan. fan and
per H.P. fan. air. engine
.
per sec.
36.4 1.01 .853 .38 44.5 37.6
17.8 2.88 2.46 1.08 43.9 37.6
12.2 5.13 4.55 2.4 52.7 46.7
7.46 8.61 7.8 3.68 47.2 42.6
4.88 13.58 12.3 5.85 47.5 43.1
3.88 23.17 21.1 11.00 52. 47.7
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TEST NO. I.
BUFFALO BLOWER NO. 8.
ZERO OPENING OF DISCHARGE PIPE.
TABLE NO. 5.
R.P.M. R.P.M. Press. Vel . Head Vel. of Air Vel. fan Cu. ft. air
of of in in inches in feet Tips in Discharged
Eng. Fan. Ozs. of water. per sec. ft ./sec
.
per sec.
92 621 .8 75 .
6
120 810 1.15 98.8
176 1187 2.9 144.8
216 1459 3.9 178.0
256 1728 5.65 215.0
308 2078 8.1 253.0
5n. Ft. of Air I.H.P. H.P. to H.P. to Eff. of Eff. of
Discharged drive move fan. fan and
per H.P. fan. air. engine.
per sec •
1.35 1.16
2.53 2.20
5.17 4.64
7.50 6.72
10.28 9.35
14.2 13.10
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34.
TEST NO. 2.
BUFFALO BLOWER NO. 6.
R.P.M. Forges Pres
.
Vel. Head Vel. of Air Velocity of fan
of open. in in inches in ft. per in feet per
Eng. ozs
.
of water. sec. sec
.
1805 4.7 .275 35.5 173
1805 3 4.65 .615 52.8 173
1805 6 4.2 .725 58.4 173
1805 9 3.6 1.425 81.9 173
1805 12 3.15 1.75 90.8 173
1805 15 2.5 2.31 104.2 173
1805 16 2.1 2.52 108.8 173
Total Total H.P. to H.P. to Cti. Ft. Cu. Ft. of Eff
.
Eff.
Watts
.
H.P. drive move of Air air of of
fan. air. Discharged Dis- Fan. App-
per sec. charged ara-
per H.P. tus.
per sec.
2100 2.82 2.45 1.395 28.4 11.6 56.8 49
3000 4.03 3.5 2.13 42.2 12.05 66.8 52
3650 4.76 4.14 2.15 46.7 11.3 51.8 47
4150 5.56 4.83 2.89 65.4 13.5 59.8 52
4450 5.97 5.19 3.16 72.6 14.0 61. 53
4750 6.38 5.55 3.14 83.4 15.0 56.5 47
5050 6.76 5.87 2.99 86.5 14.7 51. 44

35.

36.
TEST NO. 3.
BUFFALO HEATER
.
1/4 OPENING OP DISCHARGE PIPE.
TABLE NO. I.
R.P.M. Press
•
Vel. Head Vel. of Air Vel of Fan Cu. Ft. of
of in in inches in feet Tins "i n i*"t . Ail* di «? —
Pan
.
ozs. of water. per sec. *-* w J. %J w w • cn aT"0"Pd
-V O vx v/ •
100 .15 .025 10.92 31 .4 105 .2
128 .21 .05 15.5 40.2 149.1
175 .32 .10 21.9 55.0 211.0
220 .61 .135 25.4 69.2 244.2
300 .675 .175 29.0 94.4 279.1
Cu. Ft. of Air I.H.P. H.P. to H.P. to Eff. of Eff. of
Discharged drive move fan. fan and
per H. P. fan. air. engine
.
per sec.
217 .49 .485 .278 .572 .568
180 , .83 .82 .57 .696 .687
112 1.89 1.87 1.28 .685 .678
51 4.79 4.74 2.7 .57 .562
38 7.36 7.28 3.47 .476 .472

37.
I
38.
TEST NO. 3.
BUFFALO HEATER.
FULL OPENING OF DISCHARGE PIPE.
TABLE NO. 2.
R.P.M. Press. Vel
. Head Vel. of Air Vel of Fan Cu. Ft. of
of in in inches in feet. Tips in ft. Air dis-
Fan. Ozs. of water. per sec. per sec. charged
per sec.
94 .025 .05 15.99 29.5 149.5
125 .075 .075 18.92 39.2 182.5
150 .080 • .09 19.68 47.1 190.0
172 .100 .095 20.8 54.0 201.0
204 .110 .125 24.5 64.0 236.0
220 .280 .140 25.9 69.0 250.0
236 .400 .150 26.8 74.1 258.2
260 .550 .180 29.4 81.6 284.0
280 .575 .200 31.0 88.0 299.0
300 .625 .220 32.5 94.2 310.0
Cu. Ft. of Air I.H.P. H.P. to H.P. to Eff. of Eff.
Di scharged drive move fan. fan a:
per H.P. fan. air. engin
per sec.
242.0 .622 .615 .125 .203 .201
180.0 1.02 1.01 .341 .238 .234
120.0 1.6 1.58 .357 .226 .223
91.5 2.22 2.2 .500 .227 .225
83.5 3.87 3.83 .695 .245 .242
55.5 4.44 4.4 1.450 .330 .327
49.1 5.32 5.26 2.020 .392 .380
43.0 6.7 6.63 2.990 .451 .447
38.8 7.79 7.7 3.230 .419 .416
35.3 8.9 8.8 3.800 .433 .428

39.
>
40.
TEST NO. 4.
BUFFALO HEATER
•
WATER RATE TEST.
Average Average Total water Time. Steam used
R.P.M. H.P. developed. Condensed hrs. per H.P. hr.
of Pan. Ids. lbs.
126 .925 180 1 195
221 4.480 463 1 103

41
RESULTS OF TESTS.
For the same opening of discharge pipe, the "pressure,
velocity, cubic feet of air discharged, and power to run the
fan, increased as the speed of the fan increased. The volume of
air discharged per H.P. decreased as the speed of the fan in-
creased. The efficiencies of the fan as a general rule in-
creased with the speed of the fan up to a certain limit after
which they decreased. 'The pressure varies as the square of the
speed, while the power varies as the cube of the speed. Due to
the fact that the readings of pressure and velocity in test No.
2 had to he taken at a section of pipe only 18 inches from the
fan, the quantity of air delivered and efficiencies are larger
than they should he. These results depend upon the velocity
which could not he measured accurately because of the fluctua-
tions, which occur near to the discharge opening of the fan.
The results of the other tests conform very nearly to those ob-
tained by other experimenters of fans.



